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Abstract: Panax japonicus polysaccharide (PSPJ), prepared via water extraction and alcohol precipitation,
was used for treatment of rats with CCly-induced acute liver injury (ALI). The mechanism of PSPJ's
intervention on the injury through PI3K/AKT/NF-«B signaling pathway was analyzed by observing and
recording the general condition and liver index (liver mass/body mass) of rats. The effects of PSPJ on the
pathological changes of liver tissue were evaluated by hematoxylin-eosin (H&E) staining,
immunohistochemical (IHC) staining for the liver NF-«B expression, and protein immunoblotting (Western
blot) analysis on the expression levels of PSPJ on PI3K/AKT/NF-«B signaling pathway related proteins and
inflammatory indexes in ALI rats. The results showed that compared with the blank control group, the
model group exhibited significant increment in the body mass, liver mass as well as liver index (P<0.05,
indicating statistical significance, the same below), and a large number of liver tissue inflammatory
infiltration, while the drug treated group displayed obvious relief in the liver pathological changes.
Compared with the blank control group, the protein expression of p-PI3K in liver tissue of model group was
significantly decreased (P<0.01), while the protein expressions of PI3K, p-AKT, p-NF-«B and IL-15 were
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significantly increased (P<0.05). In drug treated group, the expression of P-PI3K protein was significantly

increased (P<0.05), and the expression of p-AKT and IL-1/ protein was significantly decreased (P<0.01,
P<0.05). Therefore, PSPJ alleviated CCly-induced ALI symptoms in rats through the expression of related
key proteins in the PI3K/AKT/NF-«B signaling pathway.

Key words. Panax japonicus polysaccharide; PI3K/AKT/NF-xB; acute liver injury; oxidation resistance;

anti-inflammatory; modernization technology of traditional Chinese medicines

JHFMEAE S AR fe R S ARS8 B, FE AR gt
AT . Pl R 4R +5 A0 0 [ B e s
DA AR RS LRl F A E AN SR, e
B AW, WK . R0 2 R R R R AT
KRG BT 2P (ALL) J21R
IS B N B 2 20 B 22 30 i — s, B dE 25k
JEi . 2R EEAT R . SR AT . &
PEQIG S, PG ] R R Rk Ak I s
(ALF), " @bhE M@, ek, k2
B ALF J2: 1 1259 S 20 T it 24 1 5 | R %) S 40 5
— R AL, HERRAE TR A, KL
JFRSHIA e RIRTT MM ALF AR B,
ALF Wit 2 R ia T 29, —RMOEmBGYT . Bt
%, YUK, FREE. B E LR TIIGYY, MR
HWTHEIATIFRAE . NTHFES, &4 81k, iF
B ML IRIT ALF oA sk i sk, sjifii, i T AF
GRS SRR R M AR 0 SR BRI AS AR TR A i )
RIGAL, FREVARTT HAEE I G fae oIk, AR
P A& A AR IE I SR A L S E MR,
W2, Wik, AL Bt AR pm AL T
Az Tl BRSSO R B Bk ATT ALL B4 52 st
TG P S e B 2

A%, N “MTITAZS” . “H=+t" 5 “kt
M7, MBI AS BT S ( Panax japonicus
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NOEFFR Y E BRI R, TS 28 (PSPY)
A LGE I S Nrf2-ARE {55538 8 i bt S B
15 100 A FEPUAEAAE T, 2R i e P4 43 0 IR o
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2.0 (4 °C, 12000 r/min, 10 min); i B 045
WG, ANCWHC RV, R 8 A B PR b
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ZH . PSPJ &7+ (200 mg/kg ) #H, A4 5 H ., MR
CrhE 2y ) USR5 S R 2GR (69 g) 5
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1. 4, 7 dESBESECH 12%0) CCL BB K%
W, EHHERN S mL/kg. BRES X IE L A 2 K
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FUTFAEZ 2,
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[l TS R BE 200 /L R K A O R Rk
AR Je W B i, 50 (4 °C, 4000 r/min, 15
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R EI I ( Western blot ) 45 3ll PI3K .
p-PI3K. AKT. p-AKT. NF-«B. p-NF-«xB. IL-18
HAMRILAKF,

B R AT SUE L 203 A8 P 7 P BURE AR
MM, H BCA & A 57 Sl a2 8 1 Bk 5 LA
FE LR T SR N U Ik e e e FL VK ( SDS-PAGE )
BERS, JPXTEARUET DA Rk, BRI A,
SR I o 5 — Bo s R VA R A 1 — T (R 2 1
HIFiiR ) 76 4 CFE 12 h, —PHifuds PI3K (fRFL L
1:1000), p-PI3K (f&FILL 1 : 1000), AKT ({&FH
o 1:1000), p-AKT (&R 1 : 500 ). NF-xB ( {4k
L 122000 ), p-NF-xB ({&FLEL 1 : 2000 ), IL-18
(FRFRLEE 1 : 1000) F1 GAPDH (&R 1 : 2000 );
PR 5 5o B B — Bt AR 1 2 10000 )
HEZERTWE 1 h, FRAH TBST ZEMilvEs 3 Ik,
Wt 240K 5y s A& R R I ST R - ik & &
¥y, Fluor Chem E B HUZ R Getiak %, JHHH
Image J #RPFEATBERE EUS 57T o
1.2.9 %t 354

KA SPSS 25.0 Geit Bt AT S B I o A
gER ) TR RS I B E 2 (£s) Fon, BESVEK
n=5; ZAM BRI 7 25081 ( One-way
ANOVA ), Wi LB R LSD /46, AATFAIES
AR AES L, L P<0.05 N ESHS %5
SCo AT Origin 2022 #RAFH#EAT 114

2 HRSIE

2.1 PSPJ 3t ALI KR —A% 1% 5 AR 1E B9 %2 i
ST, S AXTRRAL KRB AR, SifER
M, ROV, B, KEIER, JoSH R H
s MR KRR AE S B PR S R, T B
b, BOEFLIZEIOEE, WS ERE; =
X IR KRR R, ShPE R B, BB EA
B BRI, EEME; LBSZ 4Al
PSPJ £ 5| 4t 45 245 28 AH X A5 78 20 — 1 100 3% 4 A [F]
TEJE R A Flr5% , Horp, LBSZ 20 PSPT 57 B 40
T 105 X5 B b A AAE 2l B o BH
2.2 PSPJ 3t ALI KRR = & BT B 15 2069 %2 0
B 1R 6 4K BUA T s RE ] i A fe e $s.
BT, s O B R R IE R R SR AT, K
Jo e AR RS 5 AR 2 R R P AR P R ORE B K 1
AW 2, (R AR HRFSE BT, PSPI H L
A & LBSZ KBRS & A prigm, J& XIKE
EH, nIReE T2 2 )5 B IRRAE K8 K T
H., HTRAZHEABRENED L2, EYkE
fip e K 2R A e, T LAE A AR O B M5 5 ok

P AAERY, Wk A BRI ET DU NLRP3
RAE/IMEIY RIS, FEARAR 2 41 M K+ ( IFN-y | IL-18.
IL-6) MFik; 5 ZHER] LLREARAE 2 40 i P 1
(IL-18. IL-6. IFN-y) FIMEE SR AL+ (TNF)-o /)
£k,

300
=25 [JXFHE4H v PSPHMEHI &4
—o— fHFIZH —o— PSPIHHIEA
@280 [—4-LBSZ# <« PSPIEH|E4 i
i
=260
=
K240 T~
a /\1
w‘;/// 7 ]
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_— \
200 '
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e E)/d
P16 SR AR ok A ] 1 2l

Fig. 1 Trend of body mass change of rats with time in six groups

PSPJ S it i N AR L BRI — AR
IRV S S A B A e 4 R s B A ) SR Y
TERP,

16 AR AT IESS £ b4

Table 1 Comparison of liver index of rats in six groups
2H 5 molg mi/g 1%
7= AR IR 220.00+1.00 5.63£0.59  0.025+0.002
LRI 291.33+4.72"  8.98+0.24”  0.031+0.001"
LBSZ 4 232.33+15.50  6.1240.77  0.026+0.001
PSPI K& 274.67+9.06 7.84+0.18  0.028+0
PSPJ P54l 244.67£1026  6.32£0.65  0.026=0.002
PSPJ mifflE4H  222.00£7.00°  5.60+0.53%  0.025+0.0017

D5z X AM L, P<0.05; QS5HBILAHLIL, P<0.05,

M 1 AT, Sas st BAM L, SRk
L TFE B AU TE B0 B 2 B TF (P<0.05), ik
BSR4 300 o X2 T CCL AR —Fh T2 1k
SR, 20 DNA AN, 535008 5 A ALk
ORI 2R A, SO 40 L 0 K B AR
PRI, 0 7 ) 35 98 R S 40 B 7 A R A s 5 e
PO ARAE SN, O 1 D2 R WA R G, T S8
BEPA T, BT LAH B R K B 420 S 4
Fe#, PSPY K5I 4H . PSPI sl i4l . PSPJ 5
SEYLUR TR R SR AR A4S B R AR, R
PSPJ i i FEARSA AL R 3, BEsRPUELAE S, Mk
S0 I S RE SR, X 2R T R A — 5 MR AL
W JUHJE PSP @R 4UR LBSZ AR i . AFAE
JoT i A B8 BOK T W2 BRI, BRI X
A, PSPY il s AR $38 T LBSZ 41, LBSZ
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YERIGIT RF R 25, v LLE s IR R AR
P450 fiff 215 PE TR DARRAIR CCly AR A8 Hhoids J o
i B S Ay T ROTH R, IR BRI AN A W )
LR ANTAE, WA,
2.3 PSPJ 3t ALl X RAFAERIEZ RIS MM

Kl 286 AR BUTFAE4L 2! H&E Yo a5 i iE A

a—25 AN IRAL s b—HRB4E; c—PSPY R4 ; d—PSPI il
w24 ; e—PSPJ i E4; F—LBSZH
K2 6 4HKEAFIEA L H&E Y05 18
Fig. 2 Photos of live tissue after H&E staining of rats in
six groups

P P 2 AT, 25 P A 2H K U 20 it HE B 3% 55
TR, IWEIER , FREMGPRAE, MkE
@35, AMMERETEMT ([ 2a); BRIZHE AR BUF 40 i
AT UL 20 e SEA ZE KA O, 3R JH 200 e R T8 1 e
i BERORINGE, I/ SE RN L v e S T 4
FERRIAAE, FFRHEFIZESL, MO2Rsmik . i
FEAR PR, BFSEBRPRZE, JLIEHK (K 2b). XJEH
F YAz 24 FHFE (CClL) fIFRT, LA™
A Z R H R, TR (ROS). —%
LA AW (NOS) %, FEE LI E MBI MRS
R, PR RKEAASS R, SEAM N 2
A RIERIE, RAEF I X E /N J8] 3
XHF4ME, SURMEEEIRSE, FEIEIRIE G A A il
JIKAE M ) Z2 R IF A PSSR R AR L, PSPT K
M PSPY Hr5i 4 R R 1/3 LA R4 A AR, I
5 DX A 200 92 I 0 R IR BB A e B A 4 i = R IG
(K 2¢c. ¥ 2d), LBSZ 4AH1 PSPJ /&5 4 AT 41 41
WA B (K 2e. & 2f ). LBSZ #H A PSPJ 1

FIE LA LS 25 AN IE 4 . &5 %, PSP
REA OR3P 2P A 0 D B0 T U 2 23 BRA5L 4
DL PSPY sl AR A W, 60 PSP A LI
CCly T3 5473
24 GEBEALLFRSH

&1 3 FEL 4 A G e 41 AL A T 20 21 NF-«B 9 FH
PEFRIREE R, PIBK/AKT/NF-«B {5538 J& (1) S8t %
JEF 42 NF-«B, 1fii NF-«B {E & PI3K/AKT T (&
ST, il kB B (IKK) £#8, AKT Bk
J& PTUCTE T NF-«B 55 A%, i LA G ie A kil
P40 NF-xB [ BH R A 2

HE 3 A 4 wTH, 28 O BRA 40 iAok 0
NF-«xB FHTE; 525 AXF AL, BRI PSP)
AR 7] 4 R T 40 v NF-xB PR A TH s S ki 6
HRZr M fe gl S An i &% p ( P<0.01), $iH
CCly 5% ALL KEUBIARIP ALYy ; SHEIRIAIA L,
LBSZ H F ik i 2w /> (P<0.01), PSPJ Hl
s AN E R AL KR (P<0.05), 1B PSP Al
BB VB FHF NF-xB /- 085 T HFIE A0 M R 5E , B
fI% NF-«B B IR A% 7K P, #E T80 R i 2 0E
IL-15. NF-«B 3Rk , Wit CCl, i85 & W 2 eI R
JiE SN o M 2005 B2 A fL 2 R B, PSP AT LA
MUAE CCly K RRUIFIE 4L 2L s B AR AL

a—2 HXT IR, b—AR ML ; c—PSPIEFIRA; d—PSPJ Hil
it4; e—PSP) &iflitd; f—LBSZ A
B3 6 4REFIEALIZL THC Y8 NF-«B [3Ri5
Fig. 3 Expression of NF-«B by IHC staining of liver tissue
of rats in six groups



1 RIS, 2 M S L8 T PIRK/AKT/NF-xB {5538 X 200 405 K RS2 « 2477 +
30 F PI3K/AKT/NF-xB {55 i #4255 0% S 5 H 7,
25t ] AT LA A ) CCL V5 S (M E LR ek A | AN D T

Sl PR B JE ST, MNTIT B CCL B8Ok RUIFAE 4141
£l # A5 . PIBK/AKT {5538 B2 ph BE R AL B AR 156 AL
‘% " # -3 FE M IR SIS YRR PIBK A FUiE AKT 4
%“" : : W, AKT B RRAL T B 80E , HE— b P R Wy e
5 HH, PIBK/AKT fEN4MESHS®RIE, 25

. TIT BLV HY G 8 B 2 P S 10 % A ML T
& %ﬁ@“& Qy‘&’ %\%ﬁ’ %@‘?’ %@“& T T AR B 5 X, PISK/AKT {34 ALL
e V& & TR I 7 R A TR S R T, T AR (5

Zﬁglj N #fbHF (RANTES ), IL-6., TL-11 %R AE KN T

TE: #3278 TR LLEL , P<0.05; ##3R/R HRTAIAL L EL, P<0.01
K4 6 ARRUFBELA L THC Yo NF-«B (R IL K
Fig. 4 Comparison of IHC staining of NF-«xB expression in

liver tissues of rats in six groups

2.5 Western blot #ill 43 #f

& 5 FIE 6 - Western blot ¥ i i 45 5 , Western
blot A o AR B R A AR 4, KA
PAREZER S, AT BB G E RO A I B a
WP 7 5 B R A G 0 AN ) U 2 PR A ) 2 P o 1

. N 7R B sk e i AR Ak

HEL S A 6 AT, 525 o REZE b, Al
H R BRI ZHZ p-PI3K 4 [ 3Rk i & T % (P<0.01),
PI3K. p-AKT. p-NF-«B. IL-18 FEHEKIL R ET =
(P<0.05); SR A, HZY4 p-PI3K &%
K EFE BT (P<0.05), p-AKT, IL-18 HEHEE L
ZETF (4510 P<0.01. P<0.05), 7K PSPJ A fig
WL IMPLA R p-PI3K, #iH| p-AKT. IL-18 %R
iE KPR FEE , IR ES CCly 5 A IFIE R AE . —
fkeud, PIBK MGG 1) AKT BE IR a
NF-«B, 3 45 T UiF 40 A 78 RN 98 0 ¥ 3 P 3 3k
B/EH], PI3K/AKT/NF-«B 15 53 #% & LK 48 5iF [
o BB YE AT AR, T A R 03 5 A S RE SR
AT, RERFALE R YER . S0 &R
W R T A A R AL)-23/ 5 Bt T 410 17
( Th17 )45 PI3K/AKT/NF-«B {5 S HliA &1,
RIS 132 J V5 I A998 12 %ot 4l il 12 s K R3S
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